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ABSTRACT

This is a detailed botanical study of two parts about lavender cotton (Santolina chamaecyparissus L.).
In this paper, the morphological characters of plant are investigated. The studied plant material was obtained
from the Experimental Station of Medicinal Plants, Fac. Pharmacy, Cairo Univ., Giza, Egypt as herbaceous
stem cuttings of 25 cm long. Authentication of studied plant species was carried out at CAIM, Giza, Egypt.
The field work was performed in the Experimental Station of Medicinal Plants, Fac. Pharmacy, Cairo Univ.
for a period lasted from 20 October 2006 to mid-February 2009. The experiment included four replicates (a
replicate 6×4 m, 10 ridges 60 cm apart and plants 50 cm distance in between). Two plants were designated
in each of the four replicates (total of 8 plants) to follow up the vegetative characters at monthly intervals.
Moreover, 40 plants (10 per replicate) were fixed to investigate the reproductive growth at 5-day intervals.
Lavender cotton is an evergreen dwarf subshrub 40 cm high, silvery gray and much branched, often
propagates from cuttings of tender new growth at branches terminal. The root system is adventitious. The
main stem and plant height increased slowly in length during the whole growing season with a total increase
of some 10 cm. The main stem increased in the mean time in both of its length and the number of
internodes. The plant developed a great number of lateral branches of different degrees with a maximum of
13.8 primary branches and 77.0 secondary branches. Growth of plant is depending mainly on the lateral
branches. Fresh and dry weights of both of the leafless shoot and leaves were followed up throughout the
experiment period. Leaves are 1.5-2 cm long, simple, spatulate, pinnately lobed, alternately arranged and
petiolate. Leaves are aromatic when crushed. Flowering stage started April- May. Toward mid-August the
main stem terminated into an inflorescence followed by the lateral branches; i.e., each of the main stem and
the lateral branches developed an inflorescence at their apices. Flowering continued throughout a period of
four months, almost at summer. The peak of flowering took place throughout June- July. Plant developed
a maximum of 126.3 inflorescences. The inflorescence is a simple racemose head developing solitary at shoot
apices of main stem and lateral branches. Heads are globular and discoid surrounded by chaffy bracts.
Flowers at blooming are little and yellow in colour. They are sessile, epigenous and actinomorphic.
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Introduction

From the time of the ancient world, botanical studies are devised for specific purposes. Two streams of
thinking were adopted. On the one hand, there is the detached academic or scientific interest in plants
themselves, then there is the practical or utilitarian interest which emphasizes the uses that can be made of
them (Arber, 1938).

The following is a botanical dealing with Santolina chamaecyparissus L. which illustrates the scientific
approach of the two streams of thinking that would lead in turn to the utilitarian interest and highlighted the
plant importance from the economic point of view.

The pinpoint objective of the present study was to carry out a detailed study (phytography) of Santolina
chamaecyparissus L. including various botanical attributes under the local conditions to get a better insight
on the morphology and anatomy of this plant species. Moreover, the volatile oil composition was taken into
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consideration. In this first part of the study the plant morphology is given. In addition, the plant anatomy
and volatile oil composition are presented in a second part. 

Bailey (1969) and Chiej (1984) mentioned that Santolina chamaecyparissus L. plant is hardy much-
branched, with straight branchlets, evergreen, dwarf subshrub 45-60 cm high, silvery - gray and tomentose;
leaves are linear 1-4 cm long, pinnately divided into minute ovate-oblong segments slightly fleshy. It has a
woody root and numerous rootlets. The flowering heads globular, 1-2 cm in diameter, surrounded by bracts,
are borne at the apex of a simple peduncle. The little yellow flowers are hermaphrodite at the centre of each
head but may occasionally be just female on periphery. The fruit is a compressed ellipsoidal achene.
Flowering tops are gathered in summer. 

Although Santolina chamaecyparissus L. is grown and locally used, it is not reported in the flora of
Egypt (Täckholm, 1974 and Boulos, 2002). 

Santolina chamaecyparissus L. is one of the most wide-spread Santolina species which grows wild all
around the Mediterranean area including Spain and Morocco (Liu et al., 2007). It is found in Europe on dry
ground (drought tolerant), stony banks and rocks, usually on calcareous soils. Commonly used as edging or
ground cover. It is an excellent seashore plant that tolerates salty maritime environments.

The parts used of plant are leaves and flowering stems (herb). The plant is used to flavor food; e.g.,
meat and soups. In medicine, it is used as bitter, stimulating, chamomile-like aroma; reduces inflammation;
externally, for rheumatism and painful joints. In addition, lavender cotton has other uses; e.g., insect and moth
repellent. It is also used in sachets and potpourris and as long lasting cut flower. 

Materials and methods

Cuttings Source:

This study aimed to elucidating the morphology of lavender cotton (Santolina chamaecyparissus L.). The
plant material was obtained from an established stand belongs to the Experimental Station of Medicinal
Plants, Faculty of Pharmacy, Cairo University, Giza, Egypt, as herbaceous stem cuttings, 25cm in length,
taken from mature plants assigned for propagation. Tender growth at the top end of the stem was chosen
and the foliage was stripped at the base for a length of 5 cm to encourage rooting before being transplanted
individually into a shallow plastic container of damp, sandy soil. Rooting of cuttings occurred within 1-2
weeks, then cuttings were transferred from the propagation to the experimental field.

Field Experiment:

The field work was carried out in Section 4 of the Experimental Station mentioned before. Cultivation
was conducted 20 October 2006. The field trial continued to mid-February 2009. The experiment included
four replicates, each represented by one plot. Plot dimensions were 6×4 m with 10 ridges 60 cm apart.
Herbaceous stem cuttings were inserted at 50 cm distance between each other. Irrigation was carried out
immediately after cultivation to encourage root development. All field practices were then performed as
recommended in the vicinity.

Plant Authentication:

Specimens of investigated plant were subjected to identification. Authentication was carried out at the
Herbarium, Flora & Phyto-Taxonomy Researches, Horticultural Research Institute, ARC, Dokki, Giza, Egypt
(CAIM), where plant herbarium specimens were deposited (Fig.1). Scientific name of studied plant was
revised according to the Annual Checklist of Bisby et al., (2010). 

Vegetative Growth:

Two plants were designated in each of the four replicates (total of 8 plants) to follow up the vegetative
characters at monthly intervals, where shoot system was described morphologically. In addition, measurements
were recorded for plant height, length of the main stem, number of internodes of the main stem and number
of the lateral branches. Fresh and dry (70oC) leafless shoot and leaves were weighed.
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Fig. 1: Herbarium specimen of Santolina chamaecyparissus L.

Reproductive Growth:

Dates of onset and end of flowering were recorded. General characters and detailed description of various
reproductive organs were reported. Flowering behavior was followed up. Average number of inflorescences
per plant was recorded using 40 fixed plants (10 plants per replicate) at 5-day intervals. Flowering curve was
constructed including number of inflorescences at flower bud stage, at opened flowers stage and the total
inflorescences number. 

Data were subjected to various conventional methods of statistical analysis according to Snedecor and
Cochran (1982) and MSTAT (1986).

Results and discussion

1-Vegetative Growth: 

Lavender cotton is an evergreen , woody stemmed, perennial and aromatic subshrub, reproduce either
by germinating seeds then transplanting seedlings (aged about 3 weeks) or more often by propagation from
herbaceous stem cuttings (about 20-25 cm long) of tender new growth at the end of a stem (Fig. 2)
comprised a few number of branches. 

1- The Root System:

The root system of lavender cotton develops large number of adventitious roots of different branching
degrees to fix the plant in soil (Fig.3). Due to difficulty in taking intact root samples as adventitious roots
were easily ruptured when pulled out no measurements could be obtained.

2- The Shoot System:

Lavender cotton is a dwarf subshrub about 40 cm high, silvery gray, tomentose and much branched. Stem
is woody and glabrous. The basal internodes of the main stem were visible, while the upper internodes were
short and crowded. The length of the main stem increased slowly throughout the growing season. The total
increase in stem length was some 10 cm at the end of the growing season. In the mean time, lavender cotton
plant developed a great number of straight lateral branches resulting in a great increase in girth of plant (Fig.
3). Throughout the successive ages, lateral branches of different degrees developed. Numerous numbers of
primary, secondary and tertiary branches developed reaching a maximum of 13.8 and 77.0 of primary and
secondary branches, respectively. All lateral branches behaved in their growth in a manner similar to that of
the main stem. It is worthy to mention that the lateral branches were responsible of the plant height.

Flowering stage started in mid-April. Toward the end of July or mid-August, the main stem was already
terminated into an inflorescence followed by the lateral branches; i.e., each of the stem and the lateral
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branches developed an inflorescence at their apices. Lavender cotton is a perennial plant. Growth is depending
mainly on the lateral branches. 

Description of lavender cotton habit is in accordance with that given by Bailey (1969) and Chiej (1984).

Fig. 2: A photograph showing a herbaceous stem cutting of Santolina chamaecyparissus L. used for
propagation.

Fig. 3: A photograph of Santolina chamaecyparissus L. plant at the age of 6 months (April 2007) showing
increment in the plant height and number of branches. Note the root system developing large number
of adventitious roots of different branching degrees.

A- Plant Height:

In the first season, values pertaining to plant height (Table 1) revealed that the plant increased in height
steadily throughout the consecutive sampling dates which started in November 2006 being 19.5 cm up to
September 2007 being 29.6 cm.

In the second season, plant height in February 2008 was 30.1 cm increased consistently to reach a
maximum of 40.6 cm in February 2009.

It is evident that plant height increased at a uniform rate during its whole life span in the two studied
years to reach from 19.5 cm at the beginning to 40.6 cm at the end of the experiment. Noteworthy that the
increase in plant height achieved from December 2008 onwards was insignificant as a result of the effect
of winter season where no increase in plant height to be expected. 
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B- Length of the Main Stem:

Significant increment in length of the main stem occurred from planting date through the two
experimental seasons (Table 1) which started at November 2006 being 19.5 cm up to September 2007 being
28.5 cm in the first season and from February 2008 being 28.9 cm up to February 2009 being 38.3 cm at
the end of the second growing season. However, the stem length achieved in January 2009 was insignificant
with that of February; i.e., the stem length reached its maximum in January being 37.9cm; in the mean time,
the increments in length of the main stem continued steadily throughout its whole life span.

Table 1: The periodic growth and statistical parameters of some vegetative characters of Santolina chamaecyparissus L. in two
consecutive seasons.

Date First season
-------------------------------------------------------------------------------------------------------------------------------------------
Plant Length Internodes Primary Secondary Fresh weight Dry weight Fresh Dry weight
height of main No. of branches branches of leafless of leafless weight of of leaves
(cm) stem (cm) main stem No. No. shoot (g) shoot (g) leaves (g) (g)

Nov. 2006 19.5 G 19.5 H 17.9 G  4.9 F ——  2.2 G 0.8 H 2.0 F 0.5 G
December 22.1 F 21.1 G 18.8 F  5.3 EF ——  2.5 G 0.9 H 2.4 F 0.6 G
Jan. 2007 22.8 EF 21.6 FG 20.1 E  5.4 EF ——  6.9 F 3.1 G 6.0 EF 2.0 FG
February 23.0 E 21.9 F 22.3 D  5.6 DE ——  9.3 EF 4.3 FG 8.5 E 2.4 F
March 25.0 D 23.3 E 22.3 D  6.1 D —— 10.2 EF 4.7 EF 13.8 D 4.3 E 
April 25.2 D 23.9 D 22.4 CD  7.6 C —— 12.4 E 6.0 E 15.8 CD 4.7 E
May 25.3 D 24.0 D 23.0 C  8.0 BC —— 18.2 D 8.2 D 19.6 C 6.5 D
June 26.9 C 25.4 C 23.9 B  8.4 B ——  32.1 C 15.3 C 44.0 B 15.1 B
July 27.8 B 26.5 B 23.9 B  9.1 A ——  37.6 B 16.6 BC 48.9 A 17.2 A
August 27.9 B 26.5 B 24.8 A  9.1 A ——  39.1 B 18.1 B 41.9 B 14.4 BC
September 29.6 A 28.5 A 24.9 A  9.6 A —— 49.4 A  22.9 A 39.7 B 13.2 C
L.S.D. (0.05) 0.7 0.7 0.7 0.7 —— 3.5 1.5 4.8 1.7

Second season
Feb. 2008 30.1 H 28.9 H 25.0 H 9.8 E 31.0 H 52.5 G  23.7 I 42.2 I 13.7 I
March 31.6 G 29.0 GH 25.1 H 9.9 E 35.0 G 53.6 G  25.9 I 47.4 H 16.4 H
April 31.8 G 30.1 FG 25.1 H 10.0 E 38.3 FG 61.3 G 30.9 H 58.2 FG 21.1 G
May 32.6 FG 30.1 FG 25.4 H 10.4 DE 39.6 F  80.8 F 36.6 G 67.4 CD 28.0 C
June 33.3 F 30.6 F 28.4 G 10.9 D 50.9 E  89.7 F 42.8 F 73.1 B 30.0 B
July 35.1 E 32.1 E 30.0 F 11.0 D 53.9 E 158.9 DE 80.9 CD 87.5 A 36.3 A
August 36.5 D 34.0 D 31.1 E 11.9 C 58.8 D 184.1 AB 86.6 AB 82.9 A 36.0 A
September 36.5 D 34.0 D 32.0 D 12.3 BC 60.0 D 189.3 A  90.7 A 70.6 BC 25.8 D
October 37.8 CD 35.3 C 34.5 C 12.6 BC 65.4 C 167.6 CD  82.6 BC 64.3 DE 25.1 DE
November 38.6 BC 35.8 BC 34.8 BC 13.0 AB 67.3 BC 163.6 DE 76.4 E 64.6 DE 24.6 DEF
December 39.5 AB 36.5 B 35.1 AB 13.5 A 70.5 B 155.4 E 76.2 E 61.5 EF 24.5 DEF
Jan. 2009 39.6 AB 37.9 A 35.6 A 13.6 A 75.0 A 173.6 C 76.5 E 58.8 FG 23.6 EF
Feb. 40.6 A 38.3 A 35.6 A 13.8 A 77.0 A 174.6 BC 77.8 DE 56.1 G 22.8 FG
L.S.D. (0.05) 1.3 1.2 0.5 0.8 3.5 9.9 4.3 4.7 2.0
Means having the same letter (s) are not significantly different at 0.05 level.

C- Number of Internodes of the Main Stem:

It is evident from values belonging to number of internodes of the main stem (Table 1) that a significant
increase in number was recorded through the two seasons. This started at November 2006 being 17.9 until
September 2007 being 24.9 in the first season. However, in August the number of internodes of the main
stem was 24.8, being insignificant with the internodes number achieved in September. Number of internodes
recorded in February 2008 was 25.0 reached to 35.6 in February 2009 which was insignificant with
internodes number of both of December, 2008 and January, 2009; i.e., the maximum number of internodes
was recorded in December 2008, being 35.1.

In essence, the number of internodes of lavender cotton increased consistently throughout the two seasons
as did both of the plant height and the length of the main stem. It is worthy to note that the main stem of
lavender cotton increased in the mean time in both of its length and the number of internodes.

D- The Lateral Branches: 

1. Number of the primary branches
It was found that the number of primary branches in November 2006 was 4.9 (Table 1). The number

continued its increase up to July 2007 being 9.1 branches. However, no further substantial increments were
observed in number of primary branches from July, 2007 until September, being 9.6 at the end of the first
season.
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 In the second season, however, the recorded increment in number of the primary branches from
February, 2008 to May was insignificant (9.8 to 10.4 branches).A slight increase in number of branches was
then recorded reaching 13.0 branches in November. No further increment was achieved thereafter.
2. Number of the secondary branches

The number of secondary branches recorded in February 2008 was 31.0 (Table 1). The number of
branches increased consistently throughout the whole growing season reaching a maximum of 75.0 in January,
2009 where no further significant increase was recorded.

E- Fresh Weight of Leafless Shoot:

No significant increment was recorded in fresh weight of leafless shoot up to December 2006 in the first
season, being 2.5g (Table 1). The increase in leafless shoot throughout January to March 2007 was
insignificant reaching 10.2 g. The fresh weight of leafless shoot did not record any appreciable increment
in this period since it was winter season. However, a consistent increase in leafless fresh weight was
achieved thereafter reaching a maximum of 49.4g at the end of the first growing season (September, 2007).

Similarly, at the beginning of the second season, no increment in the fresh weight of the leafless shoot
took place up to May 2008, being 80.8 g. Thereafter, a continuous increase in the fresh weight of the leafless
shoot was recorded reaching 189.3 g in September 2008, throughout the following period the fresh weight
of leafless shoot decreased significantly reaching 174.6 g at the end of the second season (February 2009)
due to dryness of plant occurred naturally throughout this period.

F- Dry Weight of Leafless Shoot:

The dry weight of leafless shoot recorded its first significant increase in January 2007 being 3.1 g (Table
1). Consistent increments took place through the following period reaching a maximum of 22.9 g at
September 2007, the end of the first growing season. 

Concerning the second season of growth, after the end of winter season, the dry weight of leafless shoot
recorded a significant increment in April 2008 (30.9g). The dry weight of leafless shoot increased
significantly reaching 90.7g in September 2008. The dry weight of leafless shoot decreased throughout the
following period due to dryness of plants reaching 77.8 g in February 2009.

G- The Leaf:

Leaves of lavender cotton are 1.5-2 cm in length (Fig. 4), simple, alternately arranged, petiolate, petiole
is cylindrical in shape, finely textured, slightly fleshy and very aromatic when crushed. Leaf blades are
spatulate to linear in shape, pinnately lobed (profoundly divided), leaf venation pattern is pinnate and margin
lobed. Number of lobes on leaf blade are about 25-30, (lobes usually crowded and their apex rounded).
Leaves of lavender cotton are similar in shape at all ages. It is worthy to mention that both the adaxial and
the abaxial surfaces are tomentose and silver-gray in colour.

The aforementioned leaf description more or less conformed to that mentioned by Chiej (1984).

1-Fresh Weight of Leaves:

In concern of the first season, fresh weight of leaves at the beginning of the growing season was 2.0
g. (November 2006), no appreciable increase was achieved till March, when leaves fresh weight was 13.8
g (Table 1). However, the maximum leaves fresh weight was attained in July, recording 48.9 g. before being
decreased toward the end of the growing season due to leaves dryness reaching 39.7 g at the end of the first
growing season (September 2007). 

Regarding the second season, a consistent increment in leaves fresh weight was recorded reaching a
maximum of 87.5 g in July 2008. However, the leaves fresh weight decreased gradually toward the end of
the growing season recording a weight of 56.1g. 

2-Dry Weight of Leaves:

The dry weight of leaves, to be expected, followed the same pattern of growth previously shown by the
fresh weight of leaves. In the first growing season, a significant increase in leaves dry weight was recorded
in March (4.3 g). A gradual increment was attained reaching a maximum in July (17.2 g). In the second
growing season, the leaves dry weight increased till July to record a maximum of 36.3 g, then decreased
toward the winter season reaching to 22.8 g in February 2009. 
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Data recorded by both fresh and dry weight of lavender cotton leaves indicated that the active period
of growth took place in the summer season. In contrast, the minimum growth occurred in winter.

Fig. 4: A photograph showing part of Santolina chamaecyparissus L. To the left a portion of a branch
showing the alternate leaf arrangement. To the right an incised leaf showing the spatulate, pinnately
lobed blade.

II- Reproductive Growth:

1- The Inflorescence:

Flowering lasted for a period of some four months. Flowers of each inflorescence (Fig. 5) first
differentiate as bud flowers. This occurs through mid-April to mid-July. Anthesis, then takes place and flower
buds successively open and inflorescences start their opened flowers stage. This lasts till mid-August.
Lavender cotton branches abundantly in the upper half where the terminal bud of the main stem and the
lateral branches of the plant develop into an inflorescence (Fig. 6). 

The inflorescence is a simple racemose head developing solitary on a long stout peduncle measuring
about 3-6 cm in length. Heads are globular 1-2 cm across, surrounded by chaffy bracts known as phyllaries,
discoid heads (only tubular flowers) consisting of several sessile flowers on a common receptacle, about 60-
200 flowers which develop densely on the central part of the receptacle, at the bud stage they are whitish
green.

2- Cumulative Number of Inflorescences:

Flowering behaviour was followed up by recording the cumulative number of inflorescences developed
flower buds, inflorescences in blooming and the total number of developed inflorescences at five day
intervals. The corresponding curve of flowering was then constructed as being illustrated in Fig. 7.

Average number of inflorescences developed flower buds per plant increased steadily reaching a
maximum of 100.8 on 2nd June. However, number of inflorescences in flowering was only 25.5; i.e., the plant
developed a total number of 126.3 inflorescences. Production of inflorescences continued till 22nd July (117.0
inflorescences with opened flowers). The recorded number of inflorescences with opened flowers then
decreased gradually toward the end of the growing season. This continued till 16th. August when no more
flowering took place.

In essence, flowering of lavender cotton plants continued from about mid-April to mid-August; i.e.,
flowering continued throughout a period of four months, almost at summer. However, the peak of flowering
took place throughout June and July.
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Fig. 5: A photograph of Santolina chamaecyparissus L. showing the inflorescence: To the left a branch
develops a terminal inflorescence at flower bud stage. To the right a front view of an inflorescence
comprised several disc (tubular) flowers at blooming stage.

Fig. 6: A photograph showing upper portion of flowering branches of Santolina chamaecyparissus L. Note
that each branch terminates in a single inflorescence. 

3- The Flower:

Disc flowers at blooming (Fig. 5) are little yellow flowers, hermaphrodite at the center of each head but
may occasionally be just female on periphery. Flowers are sessile, epigenous, actinomorphic and have a
divided style. Calyx is absent. Corolla comprised five united petals tubular with five recurred lobes. Corolla
is valvate at its apex strongly reflexed at maturity, its base and median portion are narrow, while the top is
the widest part of the corolla. Androecium consists of five stamens epipetalous alternating with the petals,
with syngenesious stamen, anthers pointed at the base and filaments free. Gynoecium is a compound pistil
of two united carpels, uniloculate, ovule solitary, basal and ovary inferior with glandular hairs, stigma is long
growing up through the anther tube.

Floral formula of the disc flower is as follows:

The previously given description of the inflorescence conformed to that stated by Bailey (1969) and Chiej
(1984). 
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4- The Fruit:
Each flower is replaced by a compressed, oblong achene that is without a tuft of hairs (pappus-lacking

achenes). Achenes are small and light.

5- The Seed:

Seeds (actually one-seeded fruits known as cypselas) are ridged brown, oblong (1-2 mm long) with a
narrow base and have minute bristles at the apex.

Fig. 7: Cumulative number of inflorescences of Santolina chamaecyparissus L. per plant at 5-day intervals
at flower bud and opened flowers stages.
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